of an abelian extension are studied which are defined by given maps. In Section 2 it is shown that sometimes the dependence on maps can be dropped. In Section 3 the results of Sections (1) and (2) on abelian extensions are spliced to get results on solvable groups. The results of this section are of a splitting nature. That is, sufficiently strong hypotheses are used so that one can count subgroups simply by counting the number produced at each stage and multiplying the numbers. I hope to study some non-splitting situations at another time. In an appendix some results on relative cohomology and derivations are recalled. § 1. Subgroups of abelian extensions which extend given maps.
Let K be a group and A a K-module. Recall that a derivation a: K-+A is a function such that ot(xy} = a(x) -\-xa(y). Sometimes A will be written multiplicatively and the condition will be written a(xy) =a(x) (x'a(y)). If a and /3 are derivations then their sum is defined by O + /3) (x) = a(x) + fi(x).
It is easily checked that the set Der(J^, A) is an abelian group under this operation. If K is a subgroup of K let Der(K, K, A) be the subset of Der(X, A) satisfying a(:c)=0 for x^K.
It is a subgroup of Der(K, A). Let ln(K, A) be the group of inner derivations, that is, derivations of the form a a where a^A, a a (x)=a~xa and In(X", K, A) the subgroup of inner derivations trivial over K. Note that if aeDer(j£, A) then a(l)=0 so Der(^, A) =Der(K, 1, A). If B is a normal subgroup of K such that BdK acting trivially on A then Der(J£, K, A) = Dzr(K/B, K/B, A). In particlar, if K is normal and acts trivially on A we have Der(^, K, A) = Der(£/Jf, 1, A) = Ver(K/K, A). In this case relative derivations are more a convenience than a necessity since we can reduce to the absolute case without even changing coefficients.
On the other hand, for any subgroup K, Der(J£, K, A) can be viewed as the one dimensional cohomology group H l (K, K; A) where the latter is defined by Takasu [7] . Namely, we set I(K, Jt, Z) = In this section we will study the following situation.
U U U
Here E is an abelian group extension (the sequence is exact and A is abelian). K is a subgroup of G and
K is a subgroup of K containing B and need not be normal in K and J=pK. A gets a left J-module structure by (xE}a=xax~l for x^K. B is a sub J-module. The map K->J gives both K-module structures. In particular, A has a natural Z)-module structure.
Definition
It is an ^-isomorphism if it has an inverse which is also an Ehomomorphism. It is an £-monomorphism if it is an ^-isomorphism onto its image.
(b) S^KdGy E) =all subgroups of G which are £-isomorphic to K. Note also that (J, u*A) and (w(J), A) are isomorphic in the sense of change of groups. 
Monomorphisms t: (K, B)->(G,
= up=p$' so dCK)cA and ^^^ on ^ so
) so J is a derivation to u*A.
Theorem. Suppose L<=S-S(KdG, E, t/u). Define
Proof. Let M be the set of all jE-monomorphisms <p : There is a surjection N-+S, namely, ^->^(^)cG. In order to prove the theorem we must show exactly that : 
Check that u*t(B}) and a / a f~1 =^>fjt. This proves the theorem.
Note that it follows from the theorem that rf(I/, I/) is a well defined element of Der(J, J, w*A)/Der(J 5 J, w*^JS) and depends only on L and
Corollary. Suppose K normal in K and L<=S = S(Kc:G, E, t/u) . Then
Derivations can always be viewed as absolute one dimensional cocycles, and they can also be viewed as one dimensional relative cohomoJogy classes and this leads to the following corollary.
Notice that if we only wanted part 2 we could have used absolute derivations only in Theorem 1. 3. However, even in this case relative derivations seem more natural and are required for the cohomology statement anyway-since (J/J 9 1) can't be changed to J/J without changing coefficients. The following simple (simplest) example shows this. Let G = S z Asymmetric group on 3 symbols and let A-»G-»£) be A-*S 3 ->C 2 where A is the cyclic subgroup of order 3 and in general C n is the cyclic group with n elements. Let B-*K-^>J be 1-+K-+K where K is the subgroup {1, (12)} of order 2. Let K = B=l and u : J-^D be the isomorphism. Then we have
It is easily seen directly that S(KdG, E, t/u) does indeed have three elements. However,
(where A is w*A etc.) and the corollary follows.
Corollary. Assume Ker<5 : ^(J, u*tB)-*H 2 (J, J, u*tB) is 0 and H l (J, u*tB)-*H l (J, u*A} is isomorphic. Then
Proof. The hypotheses and the pair (J, J) give the following commutative diagram with exact rows. Here A is u*A and B is u*tB.
The result now follows from a diagram argument. Proof. Since J=l these results follow from corollary 1.7.
Corollary-
Note that the S 3 example mentioned above illustrates part (2) since H 1 (C 2 ;w*C 3 )=0 and S
In general a conjugate of an element of S(KdG, E) is another element of S(KcG, E).
Let A' = An centralizer of t K. Then S(KdG, E, t/u) is closed under conjugation by elements of A'.
Theorem. Let L<=S(KdG, E, t/u) and A = A L . Then
Proof. Let F = d~1. It will suffice to show that /X#> is conjugate to L iff a'elnCJ, J, w*A) for some a'e<tf>. Let L = $(K) where <pEiN as in the proof of Theorem 1. 3.
First suppose a = a fl GEln(J, J, wM).
1 implies a0(X) = (c a o^) (J^) = (a a^) (X) and so <a> The notation of Section 1 will be used here.
Definition.
Let GiDM: 
S=S(KdG, E, t/tfdS'=S((
We note here the following basic examples of (t/u) -triples.
(1) J=l. Then (B, B, B) is a (*/l)-triple. The z'th stage is then
3 Theorem. // (K 9 K, B) is a weak triple then (K, K, B) is a (t/u) -triple for any compatible (t, u).

Proof. Let (j>(K)^S
Similarly each quotient group of G has an induced filtration. When confusion is unlikely, all induced nitrations from F will be denoted by F also. For the next lemma we use the following notation. We are interested in finding sufficient conditions for equality. 
S=S((K,
K
Lemma. Let J i = B i) M= K normal in G. B s and B s normal in G. Suppose S' is a K/K^-conjugate set. Then S"(R)*->S"(K/K S _J by conjugation. If S" (K/K,-^) is a conjugate set then so is each S"(R) and S is a K-conjugate set. Furthermore S= U S"(R}.
Proof. Let c x : (K/K t _ 19 pK)-*(R, pM) be an isomorphism where
. Then the proof shows the following corollary to be true. give the desired isomorphisms.
The lemma reveals the relationship between the cohomology of Barr-Rinehart [1, 2] and that of Takasu [8] . It also suggests that Barr-Rinehart made an unfortunate (although defensible) choice of indexing. Recall that Barr-Rinehart defined Hj(G 3 A) via derivations where <j>: G-*D is a group homomorphism. They noted that for 0=identity 5 
